Introduction
Atmospheric radiance information from the Version 7 Nimbus 7 and Meteor 3 total ozone mapping spectrometer (TOMS) data sets has been used to generate a 16-year record of ozone changes. Of the six wavelength channels available on these instruments, the three that are insensitive to the amount of ozone in the atmosphere (340, 360, and 380 rim) can be used to determine the effective reflectivity of the lower boundary, R x. R x can be determined by comparing the measured upwelling radiance to the atmospheric backscattering from a pure Rayleigh atmosphere over a Lambertian surface. If clouds are present, two different Lambertian surfaces are assumed, one representing the ground and one representing clouds. The calculated reflectivity using the 380-rim channel radiance is a measure of the presence of clouds, haze, or a reflective ground surface such as snow or ice. The recalibration of Nimbus 7/TOMS in the Version 7 data set permits the wavelength dependence of the effective reflectivities to be calculated with an accuracy of about 0.1% and the absolute reflectivities to be calculated to better than 1%. Details of the algorithm used to generate the Version 7 data sets are given by McPeters et at. [1996] . Details of the Version 7 calibration of the Nimbus-7 TOMS instrument are given by Wettemeyer et at. [1996] and of the Meteor 3 TOMS instrument are given by Seftor et at. [1997] . . The spectral dependence is most pronounced for UVabsorbing aerosols, which cause R x to increase with wavelength. While the ozone retrieval algorithm is designed to minimize the spectral dependence from clouds, other types of nonabsorbing aerosols, under certain conditions, can cause R x to decrease with wavelength. TOMS data can therefore be used to clearly distinguish between absorbing particulates (e.g., smoke from biomass burning, desert dust, and volcanic ash) and nonabsorbing particulates (e.g., water clouds, haze, and volcanic H2SO 4 aerosols).
In practice, the spectral contrast is measured and tracked through a quantity known as the aerosol index: A = -100 log10 I3807 .... q-100 log10 I38ø/] calc' where (I34o/I38o) .... is the measured spectral contrast between the 340-and 380-nm radiances and (1340/1380)calc is the spectral contrast between the 340-and 380-nm radiances calculated using a Rayleigh scattering atmosphere and reflectivity determined from the 380-nm channel.
Since the effective reflectivity is determined by requiring (138o) . 
Without additional information about the absorbing particulates observed in the TOMS data (e.g., the refractive index and particle size distribution), the aerosol index can be used to [Bluth et al., 1992] to levels as high as 20-26 km in the atmosphere [Carey and Sigurdsson, 1986] . The SO2 effects were significant for a period of a few weeks and then decreased as the SO2 became converted into H2SO 4. The H2SO 4 aerosol persisted in the stratosphere and troposphere for several years before gradually fading back to pre-emption amounts. This same phenomenon was also observed by TOMS after the Mount Pinatubo eruption in June 1991 [Torres et al., 1995] .
The ability to determine the presence of SO2 from TOMS radiance measurements has long been known, and an algorithm designed to detect SO2 was contained in previous versions of the TOMS processing system [Krueger, 1983] . For the Version 7 processing of TOMS data an improved algorithm to detect SO2 was implemented. This algorithm routinely produces an index, called the sulfur dioxide index (SOI), which is 
Conclusion
The Version 7 reprocessing of the Nimbus 7/TOMS data set contains accurate information about the spectral contrast between the 380-and 340-nm channels which can be used to detect absorbing atmospheric particulates. In this work an aerosol index has been defined and used to map and track the motion of the volcanic ash cloud from the April 4, 1982, volcanic eruption of E1 Chichon. For this eruption the evolution of the ash cloud (until April 8) is presented and shown to be largely consistent with NCEP balanced wind fields and with ash maps derived from AVHRR. For this volcanic event, TOMS data showed that the ash cloud motions were different from the SO2 cloud motions due to vertical wind shear. When the data are used in conjunction with information on the optical properties of absorbing particulates (layer altitude, size distribution of the ash, and refractive index), radiative transfer calculations can be used to estimate the ash optical thickness.
Although the current Earth Probe and ADEOS TOMS instruments do not have a 340-or 380-nm wavelength channel, an aerosol index constructed from the spectral contrast between the 331-and 360-nm channels has also been shown to be effective in detecting and tracking absorbing tropospheric aerosols such as volcanic ash.
The use of TOMS radiance measurements to detect both SO2 and ash clouds not only provides a way of comparing the distribution of gas and ash within an eruption cloud using the same satellite sensor, but the results obtained can be compared to laboratory studies designed to examine the processes in such gas-ash separations [Holasek et al., 1996] . Furthermore, the detection of ash clouds from TOMS complements AVHRR measurements in areas where the temperature contrast between the cloud and the surface is small and AVHRR cannot detect such clouds. Finally, the ability of TOMS to detect the injection of volcanic ash into the atmosphere and to track the motion of the resulting ash cloud during the days following future eruptions will provide useful information for emergency planning as well as for air flight operations [Heffter, 1993] .
